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Present Claims 

1.      (Currently Amended) A handler for applying a vacuum holding force to an 

object, the handler comprismg: 

a body for applying a vacuum holding force having a plurality of levels of 

openings including a holding surface level and a suction stirface level, wherein the 

openings at tlie suction siuface level are larger than the openings at the holding surface 

level, and ftuther wherein the openings s(t the suction surface level are in fluid 

communication with at f east a portion of the openings at the holding surface level; 

at least one intermediate level between the holding surface level and the suction 

surface level wherein the openings of Hie intermediate level are lai^er than the openings 

at the holding surface level and smalls that the openings at the suction surface level 

whereby n levels arc provided including the sum of the total number of levels including 

the holding level the surface level and the intermediate levels, 

wherein the openings at the holding surface level create a periodic pattern which 

is characterized bv a frequency which is greater than the fremiency of the periodic pattern 

of openings at the suction surface level 

wherein each level has a characteristic thickness defining a let^>;th of tlie openings 

therein    and a period Pn. wherein are substantially equivalent to each other 

a plurality of mioro VOITOO attached to said opctiingg at tho guotiefi-sttffeee-lwely 

smAflme^-a^mkro vojlveg ore hjftgQdly attached to gold openings; and 

a vacuum source attached to said body at the suction surface level. 
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6. (Ciurently Amended) The handler as in claim 5-1, wherein at least a portion of the 

openings at the suction surface level that are in fluid communication with at least a 

portion of the openings at the intermediate level arc in direct fluid communication by 

alignment of the openings, and at least a portion of the openings at the intermediate level 

that are in fluid communication with at least a portion of the openings at the holding 

surface level ai e in direct fluid communication by alignment of the openings, 

further comprising interconnecting opejiinga for iitterconnecting openings at the 

intermediate level and at the holding surface level that are not in direct fluid 

communication by a]ig^ment of the openings* 

7. (Original)      The handler as in claim I, flxrther comprising at least one micro- 

mechanical valve in at least one of the openings. 

8. (Previously Presented)        The handler as in claim 1 wherein said body is 

fonmed of a material selected from the group consisting of metals, alloys, semiconductor 

materials^ and ceramics. 

9. (Previously Presented)        The handler as in claim 1 wherein said body is 

formed of a semiconductor material selected from the group consisting of silicon, III-V 

type semiconductors, IMV type semiconductors, II-VI type semiconductors, IV-VI type 

senniconductors, Ge, Q Si-oxide, and Si-nitride. 
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10-15. (Canceled) 

16.     (Currently Amended) A handler for applying a vacaium holding force to an object 

co.mprises; 

I a handler body havin g a plurality of levels and a vacuum source attached to said 

handler body, said handler body for applying a vacuum holding force having a thickness, 

a holding surface at one level having a plurality of holes for imparting vaaium force to an 

object, and a vacuum surface at anotlier level having at least one hole for a vacuum 

source, the holding surface holes having diameters suitable for holding fragile objects 

utilizing a vacuum holding force, wherein vacuum paths are formed from the plurality of 

holding surfece holes to the at least one vacuum surface hole, the vacuum paths 

configured, positioned and dimensioned to reduce resistance of gas flowing through the 

vacuum paths, at least one intermediate level between the holding surface level and tJhe 

suction surface leveL wherein the opentnes of the intermediate level are larger than the 

openings at the holding surface level and smaller that the openings at the suction surface 

level, whereby n levels are provided including the sum of the total number of levels 

including the holding level, the surface level and the intermediate levels, wherein the 

openings at tlie holding surface level create a periodic pattern which is characterized by a 

frequency which is geater than the frequency of the periodic pattern of openings at the 

suction surface level, wherein each level has a characteristic thickness defining a length 

of the openings tber-ein tp. and a period Pn, wh erein are substantially equivalent to each 

other. 
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17. (Original)      The handler as in claim 16, wherein the ratio of the hajufler body 

thickness to holding surface hole diameter is about 10^ to about 10\ 

18. (Original)      Hie handler as in claim 16, wherein the ratio of th e handler body 

thickness to holding surface hole diameter is about 10^ to about 10^ 

19. (Original)     The handler as in claim 16, wherein the ratio of the handler body 

tliickness to holding surface hole diameter is about lO*"^ to about 10^ 

20. (New) The handler as in claim 7, further comprising a plurality of micro-valves 

attached to said holes at the suction surface level, the plurality of micro-valves arc 

hingedly attached to the holes. 

2L     (New) Tlie handler as in claim 16, further comprising a plurality of micro-valves 

attached to said holes at the suction surface level, the plurality of micro-valves are 

hingedly attached to the holes. 
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